Is there really a "lack of natural tolerance to allotypic gamma-globulins in rabbits"?
We present data of extended studies on the possibility of maternally derived allotype Ig inducing a state of natural immunological tolerance to a non-inherited allotype in the offspring. Rabbits homozygous at the a locus, encoding allotypes in the variable region of immunoglobulin heavy chains, and rabbits homozygous at the unliked b locus, encoding allotypes of the constant region of kappa 1 chains, were immunized at the age of 2 months against the non-inherited allotype of their heterozygous mothers to which they had been exposed in utero and in early life. As control, we immunized rabbits of the same Ig phenotype but born to homozygous mothers, and therefore not exposed to that allotype. Immunization was done in a3/a3 offspring of either a1/a3 or a3/a3 mothers, by injecting a 1 IgG, and in b6/b6 offspring of b4/b6 or b6/b6 mothers, by injecting b4 IgG. The IgG was injected either in a soluble form or emulsified in adjuvant. Injection of soluble IgG elicited only a low response, if any, revealing no differences between the various groups. All rabbits responded upon immunization with IgG in adjuvant. We have not found any good evidence for natural tolerance to a non-inherited allotype, although progeny of a1/a3 mothers had slightly decreased responses to a1. On the contrary, progeny of b4/b6 mothers responded even better than offspring of b6/b6 mothers, upon such immunization with b4. To induce tolerance experimentally, we injected newborn rabbits, either from heterozygous a1/a3 or from homozygous a3/a3 mothers, with a1 serum or IgG. Newborn of heterozygous b4/b6 or of homozygous b6/b6 mothers were injected with b4 serum or IgG in the same way. Such treatment resulted in partial tolerance to each allotype. In an attempt to amplify the tolerizing effect of the maternal a1 Ig, we injected newborn rabbits of a1/a3 mothers with the serum of their mother. The response upon subsequent immunization with a1 allotype of another individual did not differ significantly from the response of control rabbits. The response was much poorer when rabbits were injected with nonmaternal tolerogen at birth, and when the same Ig preparation was used as immunogen. In a control experiment, neonatal injection of xenogeneic proteins, human IgG or bovine serum albumin, clearly resulted in tolerance. We speculate that tolerance to allotypes is established in the T cell repertoire only but bypassed by recognition of idiotypic determinants on antigen molecules by helper T cells, which trigger anti-allotype antibody formation by allotype-specific B cells. The end result of it is a lack of natural tolerance.